Industrialization is an integral part of many distributional impacts, and describe an empirrural community development programs ical application of the model to the industrial across the country. Interest in attracting insector of a small rural economy. dustry is often based on an ex ante assessment by local groups and officials of the positive benefits accruing to the community or area BASIC MODEL from industrialization. Obvious benefits to a local economy include increased output, inSince Leontief's initial work in 1936, many come, and employment. Benefits occur in the presentations of the input-output model have form of purchases of labor and inputs by inbeen given in the literature (Chenery and dustry from endogenous sectors and the resultClark; Doeksen and Schreiner; Miernyk) . In ing local trade. A complete understanding of general, the model can be stated as these benefits by local groups and officials in rural economies is essential for the planning of (1) X = (I -A)-1 Y effective industrial development programs.
One method of determining the impacts of where industry is input-output analysis. Normally, measures obtained from input-output analysis X represents an n x 1 column vector of total estimate how changes in industry final decommodity production for each endogenmands will affect the output of other sectors in ous sector (i = 1 ...... n) the economy individually or collectively. In-I represents an n x n identity matrix direct impacts of industry also contained in the A represents an n x n matrix of technical basic input-output measures are estimates of coefficients how industry contributes to the output impacts of changes in final demands of other (a.= ) endogenous sectors in the economy as a result j of purchases from industry. Explicitly identi-Y represents an n x 1 column vector of final fied are estimates of output which must be prodemands for each sector. vided by industry to satisfy the demands created for additional output from the other Empirical application of this model to a given endogenous sectors. Included in the basic economy provides measures that can be used input-output measures but not explicitly identto estimate sectoral impacts resulting from ified is the additional output demanded from changes in sector final demands.' More specifother endogenous sectors as a result of purically, each element of the Leontief inverse [(Ichases from industry when changes in final de-A)-1 ] represents the direct and indirect output mands occur. That is, because of interrelationgenerated in a given sector by a change in final ships between industry and other endogenous demands. The direct output demanded in sectors, purchases from industry have a distriSector i from a change in Sector j's final debution effect on the output generated in the mands results from direct purchases by Sector economy. Knowledge of the distribution j from Sector i to supply the output necessary impacts associated with industry or any other to meet the change. Indirect output requiresector will provide a better understanding of ments from Sector i result from an increase in the impacts of that sector in an economy. We the demands for its output by endogenous present a specification of the input-output sectors in the economy due to the endogenous model which will permit identification of these trade generated by an increase in Sector j's final demands. Identification of that portion of If the model is opened by the sector(s) whose the indirect output required from Sector i due distributional impact on other sector impacts to the interrelationships generated by some is to be measured, equation 2 becomes 2 other sector in the economy will provide a better understanding of the distributional output effects of that sector in the economy. The fol-X ( ients.
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Given this partition of the matrix of technical coefficients, A, and its inverse (Searle, p. 210 distributional coefficients which identifies that part of the indirect output generated in Sector i Total production and final demand vectors for by a change in final demands of Sector j as a the sector(s) whose distributional impact is to result of the interrelationships generated by be estimated are given by X 2 and Y 2 , respecthe removed sector(s), i.e., the industrial tively. The inverse in equation 2 is the Leontief sector, including the removed sector(s)'s inverse and retains all of its properties. direct and indirect coefficients. 4 Specifically 'Procedurally this operation is the same as when the model is opened by the household sector if the household sector was included in the endogenous portion of the model. However, in this presentation the procedure relates to any sector of interest.
SProcedurally this would be similar to determining the induced effects from a model which has been opened and closed by the household Sector.
'The elements of D are not additive, that is, if the model were opened by the removed sector(s) and then D recalculated for each sector in the economy separately, the sum of the derived D's would not equal the inverse given in equation 2. The reason is that double counting of the interrelationships of sectors common to the various determinations of equation 3 will occur. 20 these interrelationships represent the output parish (county) whose largest town had a popueffects being generated by the sector(s) lation of 2,012 in 1974. Between 1969 and removed from the endogenous portion of the 1972, four industrial firms, employing a total model given the structural relationships of 1246 workers, moved into the parish. Data present in the economy. 5 for the model were obtained by personal interThe elements of D excluding the removed views with a sample of households and busisector(s)'s direct and indirect coefficients have nessmen, stratified by sector. Endogenous a close relationship to what has been referred sectors in the economy, shown in Table 1 , were to elsewhere (Richardson, p. 182) as the import identified on the basis of types of output substitution effects, particularly when the markets served. In Table 1 , the direct requiresector being removed is the industrial sector. 6 ments matrix (A) for this economy indicates However, this interpretation of the elements of that only a limited number of sectors made D would be appropriate only when the sector direct purchases from the industrial sector, removed represents a new sector in the and its purchases were primarily for labor from economy producing products which are not the household sector. competitive with those produced by other
The corresponding matrix of direct, indirect, endogenous sectors. Under these conditions and induced requirements is given in Table 2 . only the import coefficients would have
The total output impact of the industrial changed with the new sector's entrance in the sector in the parish economy is 2.25 times the economy. As developed, the elements of D repchange in its final demands (column 14, row resent the indirect output effects generated by 15). Although the industrial sector traded on a the removed sector(s)'s presence in the limited basis with many sectors in the local economy as changes in the final demands of economy, coefficients given in row 14 indicate other endogenous sectors occur. Any increase that some indirect and induced output requireor decrease in the removed sector(s)'s capacity ments are created in the industrial sector as to supply the output demanded by the other changes occur in final demands of other endoendogenous sectors will increase or decrease genous sectors. The total output impacts in the their output effects in the economy by the economy from a change in industrial sector's amount of the coefficients contained in D per final demands and the resulting multipliers can dollar of increase or decrease in the output be determined from the coefficients in Table 2 . supplied by the removed sector. This would
In addition, the impact of changes in other represent a first approximation of such an sector final demands on industrial sector impact if, as adjustments occurred in the output can be estimated. Also contained in economy, some other endogenous sectors were these coefficients, but not explicitly identified, to supply part or all of the output demanded.
are the distributional impacts of the industrial The distributional coefficients (D) serve as an sector on the indirect and induced impacts of additional measure of a sector(s)'s contribution other sectors in the economy. These distributo the economic activity of an area. As is tional impacts are obtained by estimating shown in the following empirical application, equation 4. the model specification can be applied to a model which has been closed by the household Distributional Impacts of the Industrial Sector sector and would provide an estimate of the distributional effect of a sector on the indirect
The matrix of distributional coefficients (D) and induced impacts of other endogenous provides estimates of the distributional sectors within the economy. The distributional impacts of the industrial sector. The (I -A)-' effect can also be identified in the resulting portion of equation 4 is presented in Table 2 output, income, and employment multipliers.
and (I -JqAJ ) -1 is presented in Table 3 . Coefficients in Table 3 represent the direct, in-EMPIRICAL APPLICATION direct, and induced coefficients of the endogenous sectors of the economy, exclusive of the inThe empirical application of the model to dustrial sector impacts. Each cell of this matestimate the distributional impacts of industry rix is interpreted as the direct, indirect, and inis based on the information obtained from a duced output required by Sector i when Sector study of a rural Louisiana economy (Guedry j's final demands increase, exclusive of the outand Rosera). The results reported hereafter are put impacts of the industrial sector. from the model closed by the household sector.
Differences between coefficients in Tables 2 The model was applied to the economy of a and 3 provide estimates of the distributional coefficients (D) of the industrial sector. These sector, given a dollar increase in the final estimates are given in Table 4 .7 Coefficients in demands of the agricultural production sector Table 4 , with the exception of those for the inas a result of purchases from the industrial dustrial sector (column 14), are estimates of sector. In addition, each dollar change in the the portion of each sector's indirect and infinal demands for output of the agricultural duced output that can be attributed to purproduction sector (row 15, column 1, Table 4 ) chase from the industrial sector by the other requires an additional $.0021 in indirect and inendogenous sectors in the local economy. For duced output demand in the economy resulting example, $.0002 additional output would have from the trade generated by purchases from to be provided by the retail and wholesale the industrial sector. The greatest impact of the industrial sector on the output of other dustrial sector. Estimates of these impacts, sectors occurs in the construction sector given in Table 5 , were computed by dividing (column 3, Table 4 ). Because of trade generated the indirect and induced income effects (row by purchases from the industrial sector, a 13, Table 4 ) by their corresponding direct dollar increase in the final demands of the conincome effects (row 13, Table 1 ). These estistruction sector would require a $.10 increase mates are interpreted as the additional income in output in the economy (row 15, column 3, generated in the household sector by a dollar Table 4 ).
payment to it by a given sector resulting from the distributional impacts of the industrial The impact of the industrial sector on income sector. For the construction sector, approxigenerated in the household sector is determately $.22 of the $1.73 in household income mined by identifying that portion of each generated as a result of a dollar payment to the sector's income multiplier (type II) due to the household sector is due to the trade generated distributional impacts generated by the inby purchases from the industrial sector. 23 the role of the industrial sector, the suggested IMPLICATIONS model specification could also be used to identify the distributional impacts of any Application of the model specification to a sector in an economy. Such analysis could be local economy provides additional information used to evaluate policies and programs which concerning the impact of local industrial activwould affect a given sector's ability to provide ity. Traditional input-output measures show the needed output arising from increases in that the primary impact of the industrial final demands due to market developments or sector occurred in its purchases of labor from government programs. In addition, the signifithe household sector, which is not surprising cance of a sector's linkage with the projected because the industrial firms in the sector were output, income, and employment effects of importers of inputs, except for labor. Even so, other sectors in the economy can be further the industrial sector is estimated to have some quantified. In some sectors and economies, influence on the indirect and induced output these linkages may be substantial, although effects as well as the income-generation potenactual linkages can be determined only tial of the other endogenous sectors in the through further applications of the specified economy. The significance of the industrial model to other economies and sectors.
